The Parkfield section of the San Andreas Fault (SAF) is defined as a transitional portion 3 of the fault between slip-release behavior types in the creeping section of the SAF to the 4 northwest and the apparently locked section to the southeast. The Parkfield section is 5 characterized by complex frictional fault behavior because it represents a transition zone 6 from aseismic creep to stick-slip regime. At least six historic earthquakes of M w ~6 have 7 occurred in this area in 1881, 1901, 1922, 1934, 1966, and 2004 
2008) and sections to the southeast that are considered locked and last ruptured in the 7 1857 M w 7.9 Fort Tejón earthquake (McEvilly et al., 1967; Sieh, 1978) . The Parkfield 8 section is characterized by the occurrence of M w ~6 earthquakes with short recurrence 9 times (e.g., Roeloffs and Langbein, 1994; Bakun et al., 2005) . At least six historic 10 earthquakes of M w ~6 occurred in this area in 1881, 1901, 1922, 1934, 1966, and 2004 . 11
Recent studies based on paleoseismology and statistical seismology suggest that the 12 locked section to the southeast displays a quasi-periodic century-long time interval Here we used the method as implemented in the GAMMA software as the Multi-17
Baseline (MB) utility (Wegmüller et al., 2009) . 18
The starting point was a set of 51 single-look complex (SLC) ERS1-2 images that were 19 combined to calculate 341 differential interferograms with a perpendicular baseline of 20 less than 250 meters (Table 1 in pixel resolution. For each pixel, the unwrapped phase value was set to a value which 1 was within the interval (±π) of the model provided and which was consistent with the 2 complex-valued interferogram in the sense that rewrapping of the unwrapped 3 interferogram would result in the original interferogram phase value, except for a 4 constant phase offset (Werner et al., 2002) . 5 6 Depending on atmospheric conditions, the path delay might have an altitude 7 dependence caused by changes in the atmospheric water vapor and pressure profiles 8 between the acquisitions of the interferometric image pairs (e.g., Doin et al., 2009 ). In 9 the study region, the atmospheric phase delay is not as exacerbated by extraordinary 10 relief as has been reported elsewhere (e.g., Elliot et al., 2008) . To find subtle signals 11 due to land displacements, we used GAMMA to determine the linear regression 12 coefficients of the residual phase with respect to height in the unwrapped 13 interferograms. We used the DEM (in radar geometry) to generate the phase model of 14 the height-dependent atmospheric phase delay for each unwrapped interferogram. Each 15 phase model was then subtracted from the corresponding single interferogram. Then, 16
we applied the MB algorithm. 17
18
The MB algorithm uses the weighted least-squares method to generate a time 19 series of unwrapped deformation phases given a multitemporal data stack of unwrapped 20 phases which result primarily from surface deformation. The basic idea is that the total 21 deformation phase at time t n is the sum of deformations from t 0 to t 1 , from t 1 to t 2 , …, and 22 from t n-1 to t n (Usai, 2003) . The MB-derived time series of the unwrapped deformation 23 phases were used here to derive a time-averaged linear velocity map over the study 24 area (Fig. 2) . Then, for each coherent pixel, we calculate a linear regression of the 25 interferometric phases with respect to the perpendicular baseline. This procedure 26 revealed unaccounted-for topographic contributions to the interferometric phase (Ferretti 27 et al., 1999), which were then used to improve the linear velocity map. Assuming that 28 potential residual atmospheric contributions behave nonlinearly over time, the linear-29 velocity map presents a reduced atmospheric contribution (Fig. 2) . No a priori models of 30 surface displacement were used in any of the processing steps described above. cluster of pixels 1.5 km SW of the SAF relative to a cluster of pixels 1.5 km NE of the 7 SAF (Fig. 3) . 8
To highlight possible time-variable creep phenomena, we extracted eleven time series of 9 surface displacements along the SAF from north of the town of Parkfield to south of 10 Highway-46 (located in Fig. 2 ) at an average distance of ~1.5 km from the SAF trace. 11
The time series (Fig. 4) refer to the fixed Sierra Nevada-Great Valley Block. The time 12 series were filtered over 70 days to remove possible unmodeled residual atmospheric 13 contributions to the interferometric phase. Furthermore, we assigned a color scale to the 14 value of each time series, and each entire series was displayed as a spatiotemporal 15 displacement map (Fig. 5 ) and associated velocity-changes (Fig 6) . surface displacement is consistent with dextral shear (Fig. 2) . From ~25 km north of the 7 town of Parkfield to ~15 km south of Gold Hill (Highway 46), the sharp discontinuity in 8 the InSAR signal is a direct consequence of the steady component of surface creep, 9 which is well localized on the SAF. The sharpness of the discontinuity fades 10 progressively from NW to SE along the SAF, possibly indicating that shallow creep to 11 the SE is evolving towards more diffuse (or deeper) displacements. 12 
13
We assumed that the InSAR signal recorded across the SAF trace is mostly due to 14 horizontal surface displacement. However, there are two main caveats to this (www.ncedc.org) over the same period of observation as the InSAR data (Fig. 3) . We 9 verify that the catalog is consistent for magnitudes equals or greater than 10 2 and that the relocation accuracy is high enough for the aims of this study. There is a 11 spatial correlation between earthquake locations at depth and the presence of surface 12
creep. The part of the Cholame section with no surface creep also exhibits a gap in 13 seismicity. Apart from few exceptions, in the map view the events on the Parkfield 14 and Cholame sections are well localized on the SAF fault (Fig. 1) . which is an important issue to remember when defining slip budgets and interpreting 5 geomorphic offsets (e.g., Sieh, 1978 
12
The time series from point 1 to point 11, from NW to SE (Fig. 4) , indicates that the (Fig. 4) . minimal (as is also highlighted in Fig. 3) . Third, cumulative surface creep seems to be 22 more pronounced where seismic activity is higher at depth. Last, the Cholame segment 23 of the SAF not only experiences episodic creep at the surface, but also manifests 24 seismic activity at depth (as also reported by Waldhauser and Schaff, 2008) . periods of steady-state aseismic slip were observed using InSAR data (Fig. 4) . The 1 onset of surface creep is variable in time and space along these sections of the SAF 2 (Fig. 5) , leading to localized creep acceleration or pulses of surface displacement (Fig.  3   6) . Although seismic activity at depth is well correlated in space with creep activity at the 4 surface, the InSAR data used in this research do not enable a robust investigation of 5 first-order time-dependent relationships between seismic moment released at depth and 6 triggering of episodic creep at the surface. 7
8
The spatial pattern of the interseismic displacement rate (Fig. 2) indicates that tectonic 
